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DETAILED ACTION 
Continued Examination Under 3 7 CFR 1. 114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on October 24, 2006 has been entered. 

2. This Office Action is also in response to applicant's amendment filed on October 2, 2006 which 
has been entered into the file. 

3. By this amendment, the applicant has amended claims 16, 22, 28, 30, and 31, and has canceled 
23-24, and 37.-39. 

4. Claims 16, 19-22, 25-28, 30-31, 34-36, and 40-42 remain pending in this application. 

5. The objection to the drawings set forth in the previous Office Action is withdrawn in response to 
applicant's amendment. 

Response to Amendment 

6. The amendment filed October 2, 2006 is objected to under 35 U.S.C. 132(a) because it 
introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall introduce new 
matter into the disclosure of the invention. The added material which is not supported by the original . 
disclosure is as follows: Claims 16 and 31 have been amended to include the feature "voltage is applied 
by the pair of electrodes, wherein light is transmitted by said corresponding pixel when said voltage is 
applied by the pair of electrode and when light is not transmitted by said corresponding pixel when said 
voltage is not applied by the pair of electrodes". The specification simply fails to disclose such. The 
applicant is respectfully noted the following disclosure of the specification: 
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(1) . As shown in Figure 8A, when no voltage is applied by the electrode, the diffraction 
hologram is set up in the liquid crystal holographic element and the incident light is diffracted in the a 
transmission mode. 

(2) . As shown in Figure 8B, when voltage is applied by the electrode, the diffraction hologram is 
destroyed in the liquid crystal holographic element and the incident light is transmitted through the 
element WITHOUT diffraction. , 

(3) . As for arranging the liquid crystal holographic optical element with an optical waveguide, if 
the voltage is applied by the electrodes, the holographic pattern within the liquid crystal (26) is destroyed 
since the liquid crystal molecules are regularly arranged to have constant refraction index, and since the 
refractive index is set to be the same as the refractive index of cladding (23) of the optical waveguide, the 
light within the core (22) cannot permeate the liquid crystal holographic element and no light will be 
transmitted out of the display device, (please see paragraph, and will create a black picture {0087] to 
[0089]). 

If the voltage is NOT applied by the electrodes, the liquid crystal molecules within the liquid 
crystal holographic optical element are irregularly arranged so that diffraction hologram pattern is set up, 
and the refractive index is NOT constant and therefore differs from the refractive index of the cladding 
layer (23), it is possible for the light within the core to escape to the liquid crystal layer (26) and makes 
the light transmitted and diffracted out of the display device to create a white picture, (please see 
paragraphs [0090] to [0092]). 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Claim Rejections - 35 USC §112 

7. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
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pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

8. Claims 16, 19-22, 25-28, 30-31, 34-36, and 40-42 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The reasons for rejections based on the newly added matters are set forth in the paragraphs above. 

9. Claims 16, 19-22, 25-28, 30-31, 34-36, and 40-42 are rejected under 35 U.S.C. 112, first 
paragraph, as based on a disclosure which is not enabling. The conditions of having the refractive index 
of the liquid crystal holographic optical element to be constant and greater than the refractive index of 
the core layer of the waveguide when the voltage is applied to make the liquid crystal holographic 
optical element at transparent state and the light incident on the liquid crystal holographic optical 
element must be greater than a critical angle in order for the light to be not transmitted through the pixel 
of the display device and the condition of having the liquid crystal holographic optical element to be at 
diffraction state when the voltage is NOT applied and having the refractive index different from 
waveguide in order for the light be transmitted through the pixel of display device are critical or 
essential to the practice of the invention, but not included in the claim(s) is not enabled by the disclosure. 
See In re Mayhew, 527 F.2d 1229, 1 88 USPQ 356 (CCPA 1976). 

By simply change the voltage applied across the liquid crystal holographic optical element will 
not be able to cause the light being transmitted or not transmitted through the pixel, since as shown 
explicitly in Figures 8A and 8B, the incident light are always "transmitted" through the liquid crystal 
holographic optical element, whether the voltage is applied or not. However the achievement of the 
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"black picture" and "white picture" is a combination of the arrangement of the waveguide and the liquid 
crystal holographic optical element with either the holographic element is switched to a diffraction state 
or transmission state, with the diffraction state being the one that the total internal reflection condition of 
the waveguide is destroyed and light escaped to the holographic optical element and being transmitted 
and diffracted out or the holographic element is switched to a transmission state such that the refractive 
index of the holographic optical element is the same as the cladding layer of the waveguide and the total 
internal reflection of the core layer of the waveguide is maintained so that the light is total internally 
reflected within the core layer of the waveguide so no light is transmitted through the display device. 

The claims at this juncture are wrong and not enabling since it fails to disclose the critical and 
essential criterions to make the display device an operable device. 

Claim Objections 

10. Claims 16, 19-22, 25-28, 30-31, 34-36 and 40-42 are objected to because of the following 
informalities: 

(1) . Claims 16 and 31 have been amended to include the recitation of the word "over" in many 
places that is confusing since it is not clear what does it mean by "over" since there is not definite order or 
direction defined in the claims. 

(2) . The newly added phrase "a number times over a predetermined period and frequency, said 
number of times equal to a gradation level of light to be transmitted by the corresponding pixel" in claims 
16 and 31 is confusing since it is not clear what is considered to be the frequency and period? Frequency 
of what? Period of what? What is this predetermined period and frequency? What is the gradation level 
of light? Is this referred to intensity level or what? 

(3) . The phrase "pixel areas" and the phrase "pixel" recited in the claims are confusing since it is 
not clear if they are the same or not. 
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(4). It is not clear how does the sub-pixel areas as recited in claims 19 and 34 are defined by the 
sets of the first and second electrodes and what are these sub-pixel areas as related to the 
Appropriate correction is required. 

Claim Rejections - 35 USC §103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 16, 19, and 25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Izumi et al, (PN. 5,452,385). 

Izumi et al teaches a display device (Figure 5) that is comprised of a light guide medium that 
serves as the light guiding core for an optical waveguide for receiving and guiding light (as shown in 
Figure 5), a set of first electrode (43a-43d) positioned over the waveguide (40), a liquid crystal medium 
(42) incorporated with a holographic diffraction grating (44), that together serves as the liquid crystal 
holographic optical element, positioned on the first set of the electrode and a second set of electrode (45) 
positioned over the liquid crystal holographic optical element. The first and second sets of the electrodes 
defined pixel areas for the display device. 

Izumi et al teaches that by applying a non-zero electrical field across the liquid crystal 
holographic optical element, the liquid crystal molecules will be oriented to be aligned so that a refractive 
index of the medium or the liquid crystal holographic optical element is set up to be greater than the 
refractive index of the light guiding core (41) so that the light will transmit through the guiding core and 
reached to the holographic diffractive grating and being diffracted out of the display device, (please see 
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electrode 43c in Figures 5 and 7b). Izumi et al also teaches if no electrical field is set across the liquid 
crystal holographic optical element, the liquid crystal molecules are not oriented and effective refractive 
index of the liquid crystal holographic optical element has a value that is less than the refractive index of 
the light guiding core, the light will then be totally reflected at the boundary of the light guiding core (41) 
and the liquid crystal holographic optical element and being transmitted only through the core and not 
reaching the holographic diffractive grating. In this manner, the holographic diffraction grating is 
selectively adjustable between the state of having light reached it to be diffracted and a state having no 
light reached it to be diffracted out of the display device, (please Figures 5, 7a-7c, columns 8-9, 
transmission mode of the display device is explicitly stated in column 9 lines 50-56). 

Claim 16 has been amended to include the phrase of "the pair of electrodes applies voltage a 
number of times over a predetermined period and frequency. . . to be transmitted by the corresponding 
pixel". This phrase is objected for lacking clearance. This reference does not teach such explicitly 
however it is well known in the art that the degrees of the orientation of the liquid crystal molecules are 
controlled by the amount of voltage applied across, therefore it is obvious to one skilled in the art to 
adjust the amount of the voltage applied to adjust the degree of intensity of the light being transmitted 
through. 

With regard to claim 25, Izumi et al teaches that the voltage or electrical field can be selectively 
applied across certain electrodes, therefore pixel area, to cause the light to transmit through the area. 
Since the degree of orientation of the molecules are based on the magnitude of the applied voltage or 
electrical field, the percentage of the light transmitted through the areas can be adjusted by the magnitude 
of the electrical field applied. 

With regard to claim 26, Izumi et al teaches to use a light source (47) for generating the input 

light. 
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With regard to claim 27, the light guiding core (40) has an area that is the same as the effective 
display area of the display device, (please see Figure 5). 

With regard to claim 28, this reference does not teach explicitly to have a plurality of light 
guiding cores, however it would have been to one skilled in the art to multiply the waveguide display 
structures as shown in Figure 5 to make the display has more than one dimension of display area. 

13. Claims 30-31, and 40-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
patent issued to Izumi et al in view of the patent issued to Rockwell et al (PN. 5,106,181). 

Izumi et al teaches a display device (Figure 5) that is comprised of a light guide medium that 
serves as the light guiding core for an optical waveguide for receiving and guiding light (as shown in 
Figure 5), a set of first electrode (43a-43d) positioned on the waveguide, a liquid crystal medium (42) 
incorporated with a holographic diffraction grating (44), that together serves as the liquid crystal 
holographic optical element, positioned on the first set of the electrode and a second set of electrode (45) 
positioned on the liquid crystal holographic optical element. The first and second sets of the electrodes 
defined pixel areas for the display device. 

Izumi et al teaches that by applying a non-zero electrical field across the liquid crystal 
holographic optical element, the liquid crystal molecules will be oriented to be aligned so that a refractive 
index of the medium or the liquid crystal holographic optical element is set up to be greater than the 
refractive index of the light guiding core (41) so that the light will transmit through the guiding core and 
reached to the holographic diffractive grating and being diffracted out of the display device, (please see 
electrode 43c in Figures 5 and 7b). Izumi et al also teaches if no electrical field is set across the liquid 
crystal holographic optical element, the liquid crystal molecules are not oriented and effective refractive 
index of the liquid crystal holographic optical element has a value that is less than the refractive index of 
the light guiding core, the light will then be totally reflected at the boundary of the light guiding core (41) 
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and the liquid crystal holographic optical element and being transmitted only through the core and not 
reaching the holographic diffractive grating. In this manner, the holographic diffraction grating is 
selectively adjustable between the state of having light reached it to be diffracted and a state having no 
light reached it to be diffracted out of the display device, (please Figures 5, 7a-7c, columns 8-9, 
transmission mode of the display device is explicitly stated in column 9 lines 50-56). 

This reference has met all the limitations of the claims with the exception that it does not teach 
explicitly that the light guiding core (40) is on a cladding layer. However it is rather well known in the 
art of waveguide to use a cladding layer for enhancing the total internal reflection function of the light 
transmitting within the waveguide as shown by Rockwell et al in an optical waveguide display system 
wherein the core guiding layer (22, Figure 4) is formed on a cladding layer (20 and 24 Figure 4) for 
enhancing the total internal reflection of the light at the boundary surface of the core and cladding layer, 
(please see column 9, lines 23-43). Such modification therefore would have been obvious to one skilled 
in the art for the benefit of enhancing the light transmission property within the waveguide core layer. 

Claim 30 has been amended to include the phrase of "the pair of electrodes applies voltage a 
number of times over a predetermined period and frequency... to be transmitted by the corresponding 
pixel". This phrase is objected for lacking clearance. This reference does not teach such explicitly 
however it is well known in the art that the degrees of the orientation of the liquid crystal molecules are 
controlled by the amount of voltage applied across, therefore it is obvious to one skilled in the art to 
adjust the amount of the voltage applied to adjust the degree of intensity of the light being transmitted 
through. 

With regard to claim 40, Izumi et al teaches that the voltage or electrical field can be selectively 
applied across certain electrodes, therefore pixel area, to cause the light to transmit through the area. 
Since the degree of orientation of the molecules are based on the magnitude of the applied voltage or 
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electrical field, the percentage of the light transmitted through the areas can be adjusted by the magnitude 
of the electrical field applied. 

With regard to claim 41, Izumi et al teaches to use a light source (47) for generating the input 

light. 

With regard to claim 42, the light guiding core (40) has an area that is the same as the effective 
display area of the display device, (please see Figure 5). 

14. Claims 16, 19-22, and 25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the patent issued to Date (PN. 6,6,18,104). 

Date et al teaches an optical display device having a light guide (204, Figures 21 A, 2 A, 6-11) 
serve as the light guiding core of an optical waveguide for receiving and guiding light having a first set of 
electrodes (201) formed over the waveguide and an optical control layer having holographic PDLC 
(PDLC stands for polymer dispersed liquid crystal) serves as the liquid crystal holographic optical 
element (200) positioned over the first set of electrode and a second set of electrode (203) positioned over 
the second side of the liquid crystal holographic optical element, (please see Figure 21 A), such that the 
first and second sets of the electrode defines pixel areas for the display device. 

Date et al teaches by applying different voltage across the liquid crystal holographic optical 
element the element can be switched to a diffraction state (result of a first effective refractive index of the 
element) and a transmission state (result of a second effective refractive index of the element). In 
particularly, (with regard to claim 23), Date et al teaches that when no voltage is applied across the 
electrodes, the liquid crystal holographic optical element is switched to a transmission state such that the 
incident light with an incidence angle is transmitted through the liquid crystal holographic optical element 
is totally reflected by a low refractive index layer (202, please see column 30, lines 28-32) back to the 
light guide or waveguide, and resulting in not light transmitted through the pixel area. Date et al teaches 
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that when a non-zero electrical field is applied across the electrodes (selected areas of the electrode such 
as 203') the liquid crystal holographic optical element is activated so that a hologram is formed and the 
light incident from the waveguide will not satisfy total reflection criterions and the incident light is 
diffracted by the hologram of the liquid crystal holographic element to produce an image, or light is 
transmitted through the corresponding pixel area of the display device, (please see Figure 21 A and 2 IB). 

Claim 16 has been amended to include the phrase of "the pair of electrodes applies voltage a 
number of times over a predetermined period and frequency... to be transmitted by the corresponding 
pixel". This phrase is objected for lacking clearance. This reference does not teach such explicitly 
however it is well known in the art that the degrees of the orientation of the liquid crystal molecules are 
controlled by the amount of voltage applied across, therefore it is obvious to one skilled in the art to 
adjust the amount of the voltage applied to adjust the degree of intensity of the light being transmitted 
through. 

With regard to claims 19-22, Date et al teaches that a full color image display device can be 
achieved by preparing three colors (red, green and yellow) for light sources and switching the light source 
color in synchronized With display pixels, which implies the pixel areas comprise sub-pixels of red, green 
and yellow, (please see column 24, lines 5 1-56). Although this reference teaches that the colors to be red, 
green and yellow, however one skilled in the art would understand the full color is achieved by using 
primary colors namely red, green and blue such modification is considered to be obvious matters of 
design choices to one skilled in the art to achieve the same function, namely fully color image display. 
Date et al further teaches that the holographic PDLC or the liquid crystal holographic optical element 
comprises volume holograms that are wavelength selective which means that for making the fully color 
display, holograms for respectively diffracting light of red, green and yellow or blue colors have to be 
included to make the full color image display possible, (please see column 18, lines 12-19). 
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With regard to claim 24-25, Date et al teaches that the liquid crystal holographic optical element 
is switched between transmission state and diffraction state by varying the value of the voltage applied 
across the liquid crystal holographic optical element. Since the orientation and the order of the dispersed 
liquid crystal molecules are a function of the value of the applied voltage or electrical field, by 
continuously varying the applied voltage, different transmittance of the light can be achieved. And the 
light for reaching the selected areas of the electrodes can be adjusted between the 0% (where diffractive 
state is the fullest) to 100% when the no diffraction occurs. 

With regard to claims 26, it is implicitly true that there is a light source for generating the input 

light. 

With regard to claim 27, the substrate waveguide, (Figures 21 A and 2 IB, and 12 and 13), serves 
as the light guiding core and has an area that can be identified as effective display area. 

With regard to claim 28, these references do not teach explicitly that the optical waveguide 
comprises a plurality of light guiding cores. However it would have been obvious to one skilled in the art 
to combine a plurality of the waveguide with the output holographic optical elements disposed upon it 
(such as Figures 1 1-13) for the benefit of making a larger display device. 

15. Claims 30-31, 34-36, and 40-42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the patent issued to Date et al and in view of the patent issued to Rockwell et al (PN. 
5,106,181). 

Date et al teaches an optical display device having a light guide (204, Figures 21 A, 2 A, 6-11) 
serve as the light guiding core of an optical waveguide for receiving and guiding light having a first set of 
electrodes (201) formed over the waveguide and an optical control layer having holographic PDLC 
(PDLC stands for polymer dispersed liquid crystal) serves as the liquid crystal holographic optical 
element (200) positioned over the first set of electrode and a second set of electrode (203) positioned at 
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the second side of the liquid crystal holographic optical element, (please see Figure 21 A), such that the 
first and second sets of the electrode defines pixel areas for the display device. 

Date et al teaches by applying different voltage across the liquid crystal holographic optical 
element the element can be switched to a diffraction state (result of a first effective refractive index of the 
element) and a transmission state (result of a second effective refractive index of the element). In 
particularly (with regard to claim 30), Date et al teaches that when no voltage is applied across the 
electrodes, the liquid crystal holographic optical element is switched to a transmission state such that the 
incident light with an incidence angle is transmitted through the liquid crystal holographic optical element 
is totally reflected by a low refractive index layer (202, please see column 30, lines 28-32) back to the 
light guide or waveguide. Date et al teaches that when a non-zero electrical field is applied across the 
electrodes (selected areas of the electrode such as 203') the liquid crystal holographic optical element is 
activated so that a hologram is formed and the light incident from the waveguide will not satisfy total, 
reflection criterions and the incident light is diffracted by the hologram of the liquid crystal holographic 
element to produce an image, (please see Figure 21 A and 2 IB). 

This reference has met all the limitations of the claims. Date et al does not teach explicitly that 
the light guiding core (204) is on a cladding layer. However it is rather well known in the art of 
waveguide to use a cladding layer for enhancing the total internal reflection function of the light 
transmitting within the waveguide as shown by Rockwell et al in an optical waveguide display system 
wherein the core guiding layer (22, Figure 4) is formed on a cladding layer (20 and 24 Figure 4) for 
enhancing the total internal reflection of the light at the boundary surface of the core and cladding layer, 
(please see column 9, lines 23-43). Such modification therefore would have been obvious to one skilled 
in the art for the benefit of enhancing the light transmission property within the waveguide core layer. 

Claim 30 has been amended to include the phrase of "the pair of electrodes applies voltage a 
number of times over a predetermined period and frequency. . . to be transmitted by the corresponding 
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pixel". This phrase is objected for lacking clearance. This reference does not teach such explicitly 
however it is well known in the art that the degrees of the orientation of the liquid crystal molecules are 
controlled by the amount of voltage applied across, therefore it is obvious to one skilled in the art to 
adjust the amount of the voltage applied to adjust the degree of intensity of the light being transmitted 
through. 

With regard to claim 31, Date et al teaches that at the first state when there is no diffraction 
occurs the liquid crystal holographic optical element seems to have the same refractive index as the 
waveguide or light guise assembly such that the include light passes through the interface of the two 
without any refraction, (please see Figures 21 A and 2 IB). This requires the cladding layer has the . 
refractive index that matches the refractive index of the liquid crystal holographic optical element. 

With regard to claims 34-36, Date et al teaches that a full color image display device can be 
achieved by preparing three colors (red, green and yellow) for light sources and switching the light source 
color in synchronized with display pixels, which implies the pixel areas comprise sub-pixels of red, green 
and yellow, (please see column 24, lines 5 1-56). Although this reference teaches that the colors to be red, 
green and yellow, however one skilled in the art would understand the full color is achieved by using 
primary colors namely red, green and blue such modification is considered to be obvious matters of 
design choices to one skilled in the art to achieve the same function, namely fully color image display. 
Date et al further teaches that the holographic PDLC or the liquid crystal holographic optical element 
comprises volume holograms that are wavelength selective which means that for making the fully color 
display, holograms for respectively diffracting light of red, green and yellow or blue colors have to be 
included to make the full color image display possible, (please see column 18, lines 12-19). 

With regard to claim 40, Date et al teaches that the liquid crystal holographic optical element is 
switched between transmission state and diffraction state by varying the value of the voltage applied 
across the liquid crystal holographic optical element. Since the orientation and the order of the dispersed 
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liquid crystal molecules are a function of the value of the applied voltage or electrical field, by 
continuously varying the applied voltage, different transmittance of the light can be achieved. And the 
light for reaching the selected areas of the electrodes can be adjusted between the 0% (where diffractive 
state is the fullest) to 100% when the no diffraction occurs. 

With regard to claims 41, it is implicitly true that there is a light source for generating the input 

light. 

With regard to claim 42, the substrate waveguide, (Figures 21A, 21B and 1 1-13), serves as the 
light guiding core and has an area that can be identified as effective display area. 

Response to Arguments 

14. Applicant's arguments filed on October 2, 2006 have been fully considered but they are not 
persuasive. The newly amended claims have been fully addressed and they are rejected for the reasons 
stated above. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 571-272-2312. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
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